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可以证明采用 DC 300V 母线供电方式的光伏直流系统的用电效率比交流系统高

























With the growing global energy crisis and environmental issues, photovoltaic 
applications have been expanding in more and more areas. So how to improve the 
efficiency of the photovoltaic system has became one of the most concerned problems. 
Traditional PV system converts DC power to AC power by photovoltaic inverter. 
Then load power supply module rectified AC power to DC power for devices. This 
results in the decrease of the overall efficiency.This paper researches the difference 
between PV DC power and PV AC power distributed models, when we study from the 
perspective of energy control and power transmission and distribution of PV system. 
The research and analysis prove that if we can omit the redundancy steps of AC-DC 
and DC-AC, the efficiency of photovoltaic will be improved. 
At first through theoretical analysis and calculation about the distributed 
efficiency of PV sytem, this paper concludes that PV DC system has higher power 
efficiency compared with PV AC system application. However, because of the 
limitation of working conditions, it is difficult to promote. In order to seek a balance 
of efficiency improvement and market application, his paper give a creating concept 
about the New Photovoltaic Direct Current Power System (DC 300V). We can prove 
that the utilization efficiency of PV DC system is 6% higher than PV AC system by 
using DC 300V bus. And the new system can directly transplanted electrical 
equipments and electrical design standard under AC 220V/50Hz. 
At second, this paper uses MATLAB/Simulink software to make each module’s 
simulation subsystem according to their mathematical formulas and circuit models. 
And embed the function of modified P&O maximum power point track progrem in 
system. By recording the simulation of PV DC system’s running status, the paper 















At last, design and manufacture the photovoltaic direct current power controller. 
The device will be running on a PV power station, which installed capacity is 3.25kW. 
We can get the actual working efficiency of the system. This paper study the new 
Photovoltaic Direct Current Power system from theoretical analysis to simulation then 
to real operation. It is proved that this new system is achievable and has good market 
application value.  
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